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1. INTRODUCTION:

Receiver-Transmitters RT-246/VRC and RT-524/VRC are frequency modulated —

(FM) transce ivers used by the US Army in lar ge quan titi es. These radi os
provide 920 conrunication channels in the frequency range of 30 to 75.95
MHz. The RT-246 has a pushbutton tuning feature for the automatic selec-
tion of ten prese t channels , whereas the RT-524 is manual ly tuned. Both
equipments provide a nominal power output of 35 watts in the hi gh power
mode, and four watts in the low power mode.

The transceivers were designed in the mid to late 1950’s and were first
produced in the early 1960’s. They are almost completely transistorized
except for the receiver front end and the transmitter power ampl i fier
stages. In these areas, vacuum tubes are employed , because sol i d s tate
technology was not sufficiently advanced at the time of development.
Whi le the rece iver fron t end has proven to be rela tivel y trou ble free in
the field environment, the current transmitter power amplifier design and
its associated power supply have been the source of numerous equipment mal -
functions . Low reliability at high ambient temperatures and interference
to users above 100 MHz are being experienced with the current design.

The proposed modification , which is the basis for subject report , provides
a transistorized tuned power amplifier and driver; a siliconized power
supply; and a low pass fi l ter when operating in the 53 - 75.95 MHz band .

2 . BACKGROUND:

As a resul t o~ some previous work on high efficiency , broadband powerampl ifiers ,~’ Contract No. DAABO7—72-C—0153 was awarded in September
1971 to RF Cornun ica tions , Rochester , NY. The contract called for the
development of a solid state power amplifier and driver in accordance with
ECOM Development Specification EL-CPO1O8-0001A , dated 1 December 1970.
The con trac t a l so calle d for replacemen t of german ium trans istors in the
power supply module A9400 with silicon transisotrs. In August 1972, the
contractor del i vered to ECOM five RT-524’s with an all solid state broad-
band transmitter.3-6 Prelimi nary testing at ECOM showed that the sets
radiated excessive broadband noise due to the lack of tuning at the output
of the power amplifier stage. This broadband noise along with degraded
transmitter intermodulatton performance greatly hindered collocation of the
RT— 524’s and the use of these transce iv ers in a retransm it con figura tion. 7

1. R&D Tech Report, ECOM— 2836, D.R. Lohrmann, May 1967.
2. R&D Tech Report, ECOM—3209, Dr. Lohrmann , G.R. Oliva , Dec 1969.
3. R&D Tech Report, ECOM-0153-1 , A. Kurvits, RF Corn, Inc , Jan 1973.
4. R&D Tech Report, ECOM— 0l53—2, A.Kurvlts, F. Hauer , RF Coniti,Inc , Mar1973.
5. R&D Tech Report, ECOM-0153-3, W. Herzog, F. Hauer, RF Conr ,Inc , May 1973.
6. R&D Tech Report, ECOM—0153-4, W. Herzog, RF Corn, m c , Sep 1973.
7. Test Report, Proposed Solid State Power Amplifier Modification to

Radio Set RT-524/VRC - R1 35 Ser 4700-8, Robert Jordan , Nava l Elec tron ics
Laboratory, San Diego , CA, June 1913. 
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Furthermore , the power output did not meet the specification and the
modif ication was applicable only to the RT-524 and not to the RT-246.
Because of these deficiencies , development of the broadband model was
discontinued .

Based upon promisirg results obtained with a tunable solid state power
amplifier designed and fabricated at ECOM8, the specification was revised
to require the broadband noise to be at least 140 dB below the carrier at
frequencies which are 10 MHz orno re removed from the carrier. This is
equivalent to the noise performance of the current tube type amplifier.

In May 1975, the RF Cornunications Division of Harris Corporation ,
Rochester , ~Y , ~as awarded Contract 10. DAABO7-75—C-0146 for the develop-
~‘ient of a tunable power amplifier which was to be i ncorporated into two
RT-524’s and ~ne RT-246. The design of the amplifier was comnieted in
Mary 197f 9 ,I~ and the three modified transceivers were delivered to
[COM in May 1976.

3. TEST DESCRIPTION AND RESULTS:

The electrical performance of the transceivers was tested to determine
compliance with ECOM Development Specification EL-CP-0108-0001A , dated
1 Decernbfr l~7O with amendments dated 23 July 1974 and 11 December 1974.
In most instances , this specification is more restrictive than the current
production specification , MIL-P-55100D(EL). For easy reference, the
specification paragraphs which apply to a particular parameter under test
are quoted. Where a requirement is not defined in MIL-R-551000(EL), or
where its definition differs from that in EL-CPO1O8-000lA , the typical
performance of current equipment is indicated for comparison purposes.

Since the modification affects only a part of the equipment , the testing
was limi ted to areas which are impacted by the modifications . The test
results obtained by the contractor are tabulated alongside the ECOM
resul ts and are generally in good agreement. For a list of test equipment ,
see appendix A.

a. High power output.

Requirements : EL-CPO1O8-0001A , paragraph 3.4.1

“The RF power del ivered to a 50 ohm resistive load shall be 35 watts mini-
mum with 25.5 Vdc i nput. At 22.0 Vdc input, the high power shal l be 25
watts minimum. At 30 Vdc input, the high power output shall be 55 watts
maximum. This power output shal l be maintained over the tuning range of
30 — 75.95 MHz.°

8. R&D Tech Report, ECOM-44l9, Die ter R. Lohrmann , Walter 0. Patterson,
June 1976.

9. R&D Tech Report, ECOM—75—0146—l , Bruce Williams , Harris RF Con1T~,Inc ,
December 1975.

10. R&D Tech Report, ECOM—75—0l46—2, Bruce Willia ms , Harris RF Corn, m c ,
March 1976.
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Paragraph 3.3.2 .a , Temperature , operating :

“Ambient temperature in the range of +150°F to -40°F. (T he 150°F tempera-
ture includes effect of sunload.) Exposure at the high temperature
extreme not to exceed 4 hours , and at t he low tempera ture ex treme no t to
exceed 72 hours , at any one time .”

MIL-R-55lO0D(EL), paragraph 3.10.1

“The rf power del ivered to a 50 ohm resistive load shall be 35 watts
minimum wi th 25.5 and 30.0 Vdc input. At 22.0 Vdc input , the high power
output shall be 25 watts minimum. At 25.5 Vdc input, the power output
shall be 50 watts maximum. ”

NOTE: In existi ng tube models, the power output rises from 50W to
approximately 75W when the input voltage is raised from 25.5 Vdc to 30.0
Vdc . Because of the difficulties in maintaining production tolerances
with  changing tube parameters, the current manufac turer was gran ted a
waiver extending the high power maximum limi t to 65W at 25.5 Vdc .

The operating temperature requirement is -40°F to +150°F.

Tes t se tup: see Figure 1.

Test results : (for test data see tables 1 thru 3)

The majority of the readings are within specifi cation requirements and
there is good agreement between government and contractor data . Set No.
2, however , exhibited signifi cantly lower power output at 22 Vdc when
tested at ECOM, than in the contractor ’s test. A similar situation exists
In Set No. 3 at the high temperature extreme . It is also noted that the
maximum specified power output is exceeded over a portion of the band in
all three sets .

The tests show that the design with respect to high power output
capability and regulation Is marginal. Additional gain reserve and correc-
tions to the VSWR bridge are needed to smooth its power response vs.
frequency to achieve satisfactory performance.

b. Low power output.

Requirements: EL-CPO1O8-0001A, para 3.5.2:

“The rf power del ivered to a 50 ohm resistive load shall be 1.5 - 5 watts
with 25.5 Vdc input vol tage. Low power output wi th 22.0 Vdc input shall be
½ watt minimum . Low power output with 30.0 Vdc Input shall be 6 watts
maximum. ”

MIL-R-55l000(EL), para 3.10.2.

“The rf power delivered to a 50 ohm resistive load shall be ½ to 8 watts
wi th 25. 5 Vdc input voltage. The low power output wi th 22.0 Vdc Input
shall be ½ watt minimum. The low power output wi th 30.0 Vdc input shall
be 10 watts maximum . ”

3 
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NOTE: Because of difficulties in main taining production tolerances with
chang i ng tube parameters , the current manufacturer has requested a waiver ,
extending the low power maximum limit to 15 watts .

Test setup: see Figure 1.

Test results : (for test data see tables 4 thru C)

At the nomi flal irlpLt vcltage of 25.5 ~dc , the power output remained within
~ange of 2 to 5 watts across the frequency band and over the comnletetemperature range. Excellent regulation of the output nower was main-

tai ned with input voltage variations from 22 to 30 Vdc . The design wi th
respect to low power output is satisfactory .

c. Spurious emissions.

~equi rements :

EL—C PO1O8— 0Ol~ , para 3.5.3:

“When measured in accordance with 4.4A , the number of snuricus outputs
which exceed 10 dE of quieting shall be no greater than 10.”

“4.4.4 Spurious emission. (See 3.5.3) The transmitter shall be
operated under standard test conditions except that nc modulation shal i he
applied . The output of the transmi tter shall be connected to an approved
receiver through a 50 ohm variable pad to provide 70 mi liivc lts across the
receiver antenna terminals. With the transmi tter on any one of the fre-
quencies listed below , the receiver shall be tuned throughout its tuning
range and points of quieting which exceed 10 dB shall be recorded to
determine compliance with 3.5.3. The test shall be conducted at trans-
mitter frequencies of 34.50, 46.00, 57.50 and 69.00 Hz. To distinguish
between rece iver s pur ious res ponses and transm itter s pur ious emiss ions .
quieting points shall be checked with a signal generator tuned to fre-
quency of quieting and substituted in olace of the transmitter.”

MIL-R-55l00D(EL), paragraphs 3.10.17 and 4.10.17 specify identical limits
and proce dures .

Test setup: See figure 2.

Tes t resul ts: (for test data see tab le 7)

Five to eight points of quieting were observed. The design wi th respect
to spurious emissions is satisfactory. No contractor data was taken in
this area.

d. Transmitter noise level.

Requireme nts :

EL—CPO1O8-0001A , paragraph 3.5.4:

4
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“The level , at any RF frequency, measured in a 30 kHz bandwidth , at + 10
MHz and/or more removed from the carrier shall be at least 145 dB below
the carrier level as a design objective and 140 dB below the carrier
level as a minimum requirement.”

MIL—R— 55l00D(EL): No requirement is specified , but equipment typically
meets the above requirement as shown in Figure 6a.

Test setup: See Figure 3. The noise floor of the measuring system is
-102 dBm , allowing measurements to be made to a l evel 148 dB below the
carrier level.

Test results : (See Figures 4 and 5)

The no ise floor was at l east 143 dB below the carrier level w hen o pera ti ng
in the low band (30 - 52.95 MHz) and at least 141 dB below the carrier
level when operating in the high band (53 - 75.95 MHz). This performance
is comparabl e to that of the current tube type amplifier (Figure 6a) and
represen ts a better than 20 dB Improvemen t over the performanc e of the
broadband solid ~tate power ampl ifier develo ped und er con trac t number
DAABO7-72-C-0153’ (Figure 6b).

The design wi th respect to transmitter noise level is satisfactory.

e. Harmonic emission.

Requirement:

EL-CPO1O8—000lA , paragraph 3.5 5:

“The level of the 2nd and 3rd harmonics of the transmitter output fre-
quency s hall be at leas t 60 dB below the carrier level when measure d in
the high power position. Under the same conditions all higher order
harmonics shall be at least 80 dB bel ow the carrier. ”

MIL—R—55 l000(EL): No requirement is specified. Current equipment typic-
ally meets or exceeds the above requirement in the low ban d (see Figure
7a); In the high band , however , (53 — 75.95 MHz), harmonics are attenu-
ated only 40 - 50 dB below the carrier level (see Figure 7b), s i nce no
low pass filter Is provided in this band.

Test setup: See Figure 3.

• . Test results: (See Figures 8 and 9)

In the low band (Figure 8), harmon ics are attenua ted at leas t 100 dB
which is comparable to the performance of the tube model . While the 3rd
harmonic Is predominant in the solid state model , the 2nd harmonic pre-
dominates In the tube model . In the high band mode (Figure 9), the 5th
harmonic is predominant and barely meets the specification requirement
of 80 dB. However, this is~~rict1y a function of the new low pass
filter installed in the high band output. The filter attenuation can be

5
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improved by S - 10 dB so that the 80 dB recj uirement will be easily meet
in future models. This represents a 40 dB improvement over current
e~~;inmer .t performance and wi l l  significanth reduce the interference to
users ir the upper end of the VHF spectrum and in parts of the UHF
spectrum . This performance is generally in aareement with t hat measured
by the contractor (see table C). Except the contractor made no e~sure-ments out to the 5th harmonic in the ~igh band.

f. Transmitter intermo dulation.

ReQ~ i renents

[L-CP31’~3-OOC1~ , paraqraoh 3.5.6:

‘ The third order intermodulatior product , wher, measured in accordance with
4.4.7 shall be 20 dB below the interfering carrier level as a design
objective and 15 dB below the in~erferin~ carrier level as a r~’inimumrequiremert .~’ (paragraph ~1.4 .7 specifies the test setup and test
~requerci es)

MIL-R-55100[(EL): Nc renuirement is specified ; typical eauipnent perfor-
mance exceeds the solid state design cbjective by 5 to 10 d~.

est setup : See Figure 10.

Test results : (for test data see table 9 and Figure 11).

Th~ third order product was attenuated 23 to 27 dB below the interfering
carrier level , exceeding the design objective of 20 dB. The results
obtained with two measuring techniques are in good agreement.

g. RE power amplifier protection.

Requirements :

EL-CPO1O8-0001A , paragraph 3.5.8:

“The RF power ampl i fier shall be designed so that changing frequency or
bands at full power output will not permanently degrade performance .
There shall also be protection provided so that any standing wave ratio
from short circuit to infinity will not permanently degrade the perfor-
mance of the amplifier. ”

MIL—R—55lOOD(EL): No requirement is specified; protective circuitry is
not provided within current equipment.

Tes t resul ts :

All three sets were tested while continuously transmi tting in the high
power mode. Bands and frequencies were changed repeatedly, the antenna
was removed and a short circuit was placed across the antenna port for
90 seconds. No damage to the equipment occurred .

6
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h. Duty cycle.

Requi rements:

EL-CPO1O8-000lA , paragraph 3.5.9:

“The RF power amplifier , when installed in Receiver-TransmItter RT-5240/
VRC , s hall be ca pable of con ti nuous opera tion over the temperature range
and input voltage requirements of this specification. All components shall
be operated within their specified ratings. ”

MIL-R-S5lOOD (EL): No requirement is specified . Past experience has
s hown that the curren t un its canno t rel iably be used in a con ti nuous
transmi t mode. To achieve a continuous transmit capability in Radio
Set AN/GRC—163, for exam ple , the dc input voltage had to be set at 23 Vdc
to preven t overhea ti ng .

Test results:

The transmitters were keyed for one hour at room temperature in the high
power mode. No damage or excessive heati ng was noted.

At 150°F, the transmitter , key—down condition could not be maintained for
more than 5 minutes . Excessive heat would build up in the small temper-
ature chamber due to the chamber’s inability to maintain proper heat
regula tion. However , no damage was observed.

i. Maximum current requirement.

Requirements :

EL-CPO1O8—0001A , paragraph 3.5.12:

“The total current drain of the RT—524 utilizing the transistori zed rf
~ower amplifier shall not exceed 7 amperes with a voltage supply of
25 Vdc as a design objective and shall not exceed 7.5 amperes with a
voltage supply of 25 Vdc as a maximum requirement. This requirement does
not include the fan.”

MIL—R—55100D(EL): No requirement is specified . Typical current drain
of present units is 10 to 13 amperes.

Test results : (for test data see table 10)

The input current in the high power mode, wi th the fan disabled , ranged
from 5.5 to 8.4 amperes, the mean current drain being 6.3 amperes. Even
though the specification requirement was not met at all frequency settings ,
a 40% improvement over the tube type model has been realized . This re-
duction in heat dissipation should have an overall beneficial effect on
transceiver reliability.

7
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It is not exnected that the maximum current drain can realistically be
hel d to less than ~.5 amoeres. This fact will have to be recognized in
any future specification requirement.

4. CONCLUSIONS:

The tunable transistor power amplifier developed under contract number
DAA 307—Th—C— 0i4~ is suitable for scheduled product inprov~rent t?sts byT ECO~ . Probler~ areas nresent in  the broadband amp1i~~er have been re-solved satisfacto rily. Preas o~ marg i nal performance , e.n. nower output
at l 5OuF and attenuation of harmonics in the hinh band , can be corrected

- : in. the nroductior, phase of the program. The maximum current r~cuireipentp ill have to be relaxed to allcw an input current of ~~~~ amperes .

-i
8
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TABLE 1

HIGH POWER OUTPUT, RT-524, SET #1

__________ 
ECOM DATA, (CONTRACTOR DATA) WATTS 

__________

FREQUENCY ROOM TEMPERATURE -40°F 
— 

+150°F
(MHz) @ 22 Vdc (a 30 Vdc 0 25.5 Vdc 0 25.5 Vdc @ 25 Vdc

30.00 41 (41) 45 (49) 38.5 (44) 55 (46) 48 (43)

32.00 42 (42) 46 (49) 42 (44.5) 55 (46) 48 (59)

34.00 42 (42) 46 (49) 41 (44) 56 (46) 46 (59)

- 
36.00 43 (43) 48 (50) 44 (46) 60 (58) 46 (45)

36.70 — - 57 - 55 — - - - -

36.85 - - 63 59 - - - - -

37.00 - - 60.5 - 58 - - - - -

37.20 - — 60 - 55 — - — - —
37.75 — — 55 — 50 — — — — —
38.00 40 (38) 52 (55) 48 (50) 51 (47) 46 (50)

40.00 40 (36.5) 48 (49) 44 (46) 55 (46) 48 (50)

42.00 42 (40) 47 (49) 43 (45) 54 (46) 49 (54)

44.00 41 (38) 46 (48) 42 (44) 47 (46) 44 (46)

46.00 35 (32.5) 47 (47.5) 43 (45) 43 (39) 39 (42)
48.00 31 (30) 45 (47) 38 (42) 39 (43) 38 (38)

• 50.00 32 (32) 43 (44.5) 38 (40) 42 (42 ) 37 (38)
52.00 34 (37) 43 (44) 38 (39.5) 51 (42) 41 (44)

52.95 33 (35) 41 (42) 37.5 (39) 48 (42) 32 (42)

53.00 30 (31 ) 50 (53 ) 40 (43) 47 (41 ) 37 (39 )
54.00 - (31) - (52) - (41 ) - (40 ) — (40 )
55.00 30 - 50 - 40 - 47 - 37 -

L __
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TABLE 1, HIGH POWER OUTPUT , RT-524 , SET ~l (Continued)

___________ 
ECOM DATA , (CONTRACTOR DATA ) WATTS 

___________

FREQUENCY ROOM TEMPERATURE -400F +150°F

(MHz) @ 22 Vdc @ 30 Vdc ~ 25.5 Vdc ~ 25.5 Vdc €‘ 25 Vdc

56.00 - (~0) - (54) - (42.5 - (42) - (40)

57.00 30 - 49 - 40 - 47 - 32 -

58.00 - (29 ) - (53) - (42 ) - (4 5 ) - (4O~
59.00 .

~~~~ - 51 - 39 - 48 - 39 -

60.00 — (29 ) - (54) - (42.5 ) - (46) -
61.00 27 - 51 - 37 - 49 - 39 -

62.00 - (33) - (54) - (40.5 ) - (48) - (4 1)

63.00 28 - 48 - 39 - 52 - -

64.00 - (33) - (54) - (44 ) - (50) - (42)

65.00 29 - 50 - 41 - 51 - 37 -

66.00 — (31)  - (54 ) - (44 ) — (49) - (~5)

67.00 30 - 52 - 43 - 48 - 
1 3 6  

-

68.00 - (~2) — (53) - (46.5) - (48) - (46)

69.00 30 - 53 - 43 - 48 - 36 -

70.00 — (32) - (54 ) — (47) — (49 ) - (45)

71.00 31 — 53 - 43 - 48 — 36

72.00 - (33) — (54.5 ) — (47.5) - (48) - (42)

73.00 31 - 53 - 45 - 48 - 36 -

74.00 - (33) - (53.5) - (46) - (42) - (39).

75.00 - 29 - 51 - 44 - 42 - 34 -

75.95 28 (27) 50 (53) 43 (42) 36 (36) 27 (35)

10



TABLE 2

HIGH POWER OUTPUT, RT-246, SET #2

__________ 
ECOM DATA , (CONTRACTOR DATA) WATTS 

___________

FREQUENCY ROOM TEMPERATUPE -40°F +150°F
(MHz) @ 22 Vdc 0 30 Vdc @ 25.5 Vdc 0 25.5 Vdc @ 25 Vdc

30.00 42 (40) 42 (50) 40 (44) 38 (54) 39 (36)

32.00 37 (42) 53 (50) 40 (47) 48 (50) 48 (45)

34.00 35 (43) 59 (52) 43.5 (48) 46 (47) 48 (46)

34.90 - — - — 55 - - — — -

35.15 - — - — 58.5 - - - 
.
- -

35.45 - — - - 55 - — - - -

36.00 34 (45) - (5 3)  46 (5~i) 43 (43) 33 (44)

38.00 34 (41) 48 (50) 42 (45) 44 (39 ) 45 (45 )

40.00 33 (38) 48 (49) 40 (43) 40 (40) 47 (42)

42.00 31 (41) 49 (50) 41 (43) 38 (31) 32 (37)

44.00 36 (39.5) 49 (48) 40.5 (44) 39 (32) 43 (40)

46.00 33 (38) 44 (47.5) 41 (44) 40 (29) 38 (35)

48.00 28 (34) 40 (43.5) 38 (42.5) 40 (35) 37 (40)

50.00 27 (31) 40 (43) 37.5 (39) 39 (40) 40 (43)

42.00 32 (34) 44 (42) 36 (38) 40 (45 ) 37 (42 )

52.95 30 (33) 44 (41 ) 35.5 (38) 40 (35) 39 (35)

53.00 29 (37) 46 (45.5) 46 (42) 41 (40 ) 37 (44 )

54.00 - (36) — (46) — (42) - (39) - (45)

55.00 26 - 46 - 49 - 41 - 30 -

56.00 - (35) — (45 ) — (41 ) - (39) — (45)

11
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TABLE 2, HIGH POWER OUTPUT, RT-246 , SET ~2 (Continued )

_____________ 
ECOM DATA , (CONTRACTOR DATA ) ~ATT S 

_____________

FRE QUENCY ROOM TE~PEflATL’RE ____________ 
-400F +150°F

(MHz) @ 22 Vdc ~ 30 Vdc ~ 25.5 Vdc @25.5 Vdc @25 Vdc

4 57.00 24 - 45 - 42 - 42 - 40 -

58.00 - (34 ) - (45 ) - ( . )  - (40) - (4 4 )
59.00 20 - 4 - 40 - 4 43 - 40 -
60.00 - (33)  - (46) - ~~l )  - (40) - (4d )

61.00 20 - 46 - 3 7 . 5  - 44 - 42 -

62.00 - (33) — (46.5)~ — (~~l .~~) - (41 ) — (45)

63.00 20 - 47 - 37 - 45 - 45 -

64.00 - (32) - (47)  - (i2) - (42) - (47 )

65.00 20 — 47 — 36 - 45 - 44 -

66.00 - (30) - (47 )  - (~2) 
- (42 - (45)

67.00 21 - 47 - 36 - 47 - 40 -

63.00 - (30) - (45) - (
~~~~‘) - (42) - (46)

69.00 22 - 44 - 37.5 - 45 - 39 -
70.00 — (33) - (44.5) - (3 9 . 5)  

— (38) — (46)

71.00 25 - 44 - 41 - 47 - 39 -

72.00 - (36) - (44 ) — ( .0) — (39) - (44)

73.00 23 - 44 - 40 - 46 - 38 -

74.00 — (32) — (43) — - — (38) - (41)

75.00 20 - 41 - 37 (40 ) 40 - 39 -

75.95 17 (26.5) 35 (43) 35 (40 ) 39 (38) 34 (36 )

12
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TA8LE 3

HIGH POWER OUTPUT, RT-524, SET #3

ECOM DATA, (CONTRACTO R DATA) WATTS 
___________

FREQUENCY I ROOM TEMPERATURE 
____________ 

-40°F +150°F
(MHz) 0 22 Vdc 0 30 Vdc @25.5 Vdc 0 25.5 Vdc @ 25 Vdc

30.00 40 (40 ) 48 (47) 43 (46) 55 (40 ) 39 (45 )

32.00 42 (42) I 50 (48) 43 (44.5) 55 (39) 48 (52)

34.00 44 (4 l.S) j 56 (48) 43.5 (45) 56 (39) 48 (51)

36 .00 42 (45) 53 (60.5) 38 (56 ) 60 (57) 33 (52)

38.00 42 (41) 51 (52) 41 (49 ) 51 (44 ) 45 (51)

40 .00 .42 (40.5) 49 (50) 48 (47) 55 (41 ) 47 (50)

42.00 41 (41 ) 46 (48) 47 (46 ) 54 (40) 32 (50)

44 .00 40 (41 ) 41 (48) 44.5 (44) 47 (41) 42 (43)

46.00 34 (36 ) 44 (47) 39.5 (43) 43 (39) 38 (38)

48.00 35 (34) 41 (45) 39.5 (42) 39 (36.5) 37 (37)

50.00 35 (34) 41 (40.5) 40.1 (38) 42 (34.5) 40 (42)

52.00 36 (35) 41 (41) 39.5 (38) 51 (35.5) 37 (43)

52.95 28 (31 ) 37 (44) 36 (40) 48 (37) 39 (39 )

53.00 34 (34) 47 (42) 42 (43) 46 (40) 37 (43)

54.00 - (33) - (47) - (44) - - (40 ) - (40 )

55.00 34 - 50 - 44 - 46 - 30 -

56.00 - (32) - (48) - (42) - (39) - (43)

57.00 
- 

30 - 48 - 45 - 46 - 32 -

58.00 — (30 ) - (47.3) — (40.5) - (39) - (42)

59.00 
- 
28 - 47 - 42 - 47 - 28 -

13 
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rA~LE 3, H IGH POWER OUTPUT, RT-524, SET #3 (Continued)

ECO M DATA , (CC~~R~cToR DATA) ~-JATTS

FRE QU~ ICY RCCM TEM PERP~TURE -40°F +150°F

~ 22 Vdc - 
‘
~ 30 Vd: 0 25.5 Vdc 0 25.5 Ydc ~ 25 Vdc

60.00 — ~33) - ~-‘4~ — 
(
~~) — (39) — (4 1 )

61. 00 30 - 43 - ‘12 - 45 - 30 -
62.3 0 — ( J 0 ~ — — (41 .5)~ — (39) — (4 l~
53.30 30 - - 44 - ~7 - 2? -

€4 .33 — (33 )~ — ( 3 H  — ( 4 1 ) ! —  (38) H (T ~~
65.00 29 - 44 - 41 - 4~ - 28 -

66.03 — (31) 1 — (d4)~ — (4 1)~~~— 
~~~~~~~~~~~~~~~~~~~~~~~ 

(39)

67.00 30 — 44 - j 42.5 - 52 - 32 -
68.00 - - (33) - (t4) - (41.5) - (37.5) -
69.00 32 - 45 - 42 - 49 - 35 -
70.00 - (35) - (45) - (41) - (28) - (43 )

71 .00 34 — 46 — 42 - 52 - 36 -
72.00 — (33.5 - (46 ) — (43) - (38) — (42)

73.00 34 - 47 - 43 - 52 - 36 -

74.00 - (33) - (46 ) - (43) - (39) - (41 )

75.00 j 31 - 46 - 42 - 49 - 33 -

75.95 28 (29) 43 (46.5) 39 (41) 49 (39) 32 (37.5

14
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TABLE 4

LOW POWER OUTPUT , RT-524, SET #1

- 

ECOM DATA, (cONTRACTOR DATA) WATTS 
_____________

FREQUENCY ROOM TEMPERATURE -40°F +150°F

(MHz) 0 22 Vdc @ 30 VdC 0 25.5 Vdc 0 25.5 Vdc @ 25 Vdc I
30.00 3.4 - 3.3 - 4 (3.2 ) 3.8 - 3.6 -

32.00 3.4 - 3.2 - 4 (3.2) 3.8 - 3.5 -

34.00 4.2 - 3.4 - 3.9 (3.1) 4.3 - 4.6 -

36.00 3.7 — 3.6 — 4.1 (3.2) 4.2 — 3.8 —

38.00 3.4 - 3.3 - 4.4 (3.4) 4.0 - 3.6 -

40.00 3.1 - 3.0 - 3.7 (2.9) 3.6 - 3.2 -
42.00 3.1 - 3.0 - 3.6 (2.9) 3.6 - 3.2 -

44.00 3.0 - 2.9 - 3.6 (2.8) 3.5 - 3.1 -
46 .00 2.9 - 2.8 - 3.4 (2.7) 3.2 - 3.0 -

48.00 3.3 - 3.1 - 3.7 (2.8) 3.8 - 3.3 -
50.00 3.2 - 2.9 - 3.6 (2.7) 3.6 - 3.1 -

52.00 2.8 - 2.6 — 3.3 (2.5) 3.2 — 2.8 —

52.95 2.6 — 2.6 — 3.3 (2.4) 3.2 - 2.9 —

53.00 3.4 — 3.3 - 4 (3.1) 3.8 - 3.6 -

54 .00 3.4 - 3.3 - - (3.1) 3.8 - 3.6 -

55.00 3.4 — 3.3 - 4.1 - 3.9 - 3.6 -

56.00 3.2 - 3.4 - - (3) 3.9 - 3.6 -

57.00 3.2 - 3.1 - 4.1 - 3.8 - 3.5 -

58.00 3.4 - 3.3 - - (3.1) 3.8 - 3.5 -

59.00 3.4 - 3.3 - 4.1 - 3.8 - 3.6 -

15
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TABLE 4, LOW POWER OLTPUT, RT-524, SET #1 (CO~lTINuED)

ECOtI DATA , ~CO~TRA CTfl R DATA ) WATTS

FRE~UE~ CY R0C?~ TEMPERATURE -40°F +150°F

(MHz) ‘
~ 22 Vdc -~ 30 Vdc ~ 25.5 Vdc ~ 25 .5 Vdc ~ 25 Vdc

60 .33 3.~ - 3.3 - - (3.1) 3.2 - 3.6 -

61 .0 3.3 — 3.~ — 4.1 — 3.3 — 3 .5 —

62. 0? 3.3 - 3.2 — - ~:-: 
‘ 0.~l - 3.5 -

3.3 — 3.2 - ~.1 - 3 . 7  — 3.3 —
64 .3? 3.2 - 3.2 - - ~3) 3.3 - 3 .3  -

65.30 3 .2 - 3.2 — - 3.8 - 3.4 -

66.00 1 .2 - 3.2 - - (3) 3.6 - 3.4 -

67.10 3.2 - 3.2 - - 3.6 - 3.4 -

6-3 .30 3.2 - 3.2 - — (2 .~~) 3 . 6  — 3.4 - 

V

69.03 3.2 - 3.2 — 3.9 - 3.6 - 3.~ -

73.00 3.2 — 3.2 - — ~Z .9) 3.8 - 3.5 -

71.00 3.3 - 3.2 - . 3.9 — 3.8 - 3.5 -

72.00 3.4 - 3.3 - - (3) 3.9 - 3.6 -

73.C0 3.6 - 3.5 - 4.1 - 4 - 3.8 -

74.00 3.4 - 3.4 - - (3) 3.4 - 3.6 —

75.00 3.4 - 3.3 - 3.8 - 2.6 - 3.6 -

V 
3.4 

- 
3.3 - 3.8 (2.9)1 2.0 - 3.5 -

16
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TABLE 5

LOW POWER OUTPUT, RT-246, SET #2

ECOM DATA, (CONTRACTOR DATA) WATTS 
_____________

FREQUENCY ROOM TEMPERATURE -40°F +150°F
(MHz) @ 22 Vdc 0 30 Vdc 0 25.5 Vdc 0 25.5 Vdc 0 25 Vdc

30.00 - (3.3) - (2.8) 3 2.9

32.00 - (3.4) — (3) 3 3.1

34.00 1 - (3 . 5)  ~. 
- (3) 3.2 3

36.00 - (3.5) — (3) 3.2 3

38.00 - (3.2) - (2.8) 2.9 2.7

40.00 - (3.1) - (2.7) 2.8 2.6

42.00 - (3) - (2.6) 2.8 2.45

44.00 - (3) - (2.6) 2.6 2.6 NO DATA NO DATA

46.00 - (3) - (2.6) 2.6 2.5 RECORDED RECORDED

48.00 - (2.6) — (2.3) 2.4 2.3

50.00 — (2.7) - (2.3) 2.4 2.2

52.00 (2.5) - (2.2) 2.3 2.1

52.95 — (2.4) I- (2.1) 2.2 2.0

53.00 ~~- (2.7) - (2.3) 3.4 2.1

54 .00 1- (2.7) — (2.3) — 2.3

55.00 I— — — — 3.5 —

1 56.00 1- (2.7) - (2.3) - 2.2

57.00 - — H — 3.5 -

58.00 (2.7) — (2.3) - 2.3

59.00 — — — j 3.5 - 
V~~~~~ V V 

V

17
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TABLE 5, LOW POWE R OUTPUT , RT—246 , SET *2 (Continued)

ECOM DATA , (CONTRACT0~ OATA ) WATTS

FREQUE HCY 
- 

ROOM TEMPERATURE 
- 

-43°F +153°F j
(t~H z )  ~ 22 Vdc ~? 30 Vdc ~ 25. 3 Vdc @ 25.5 Vdc ~ 2~ Vdc

60.03 — (2. 7) - (2.3 ) - 2.2

6’ .OO - - - - 2.5 -
62. OC - (:.8) - (2.3 ) — 2.3

63.00 - — - .. 3.5 -

64 .30 - (2.8) — (2 .4) — 2.2

65.00 - - - - 3 .5 -

66.00 - (2.7) - (2.4) - 2.3 NO 0.414 ~C DATA

67.00 - - - - 3.5 - RECORDED RECORDED

68.00 - (2.6) — (2.4 ) - 2.2

69 .00 - - — - 3.5 -

70 .00 — (2.5) — (2.3) - 2.1

71.00 - - - - 3.3 -

72.00 — (2.5) - (2.2) — 2.1 .

73.00 - - - - 3.2 -

74.00 - (2.5) — (2.1) — —

75.00 - — — — 3.2 2.1

- 

75.95 - (2.5) - (2.1) 3 2.1 
.

18
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TABLE 6

LOW POWER OUTPUT, RT-524, SET #3

ECOM_DATA ,_ (CONTRACTOR_DATA)_ WATTS 
____________

FREQUENCY ROOM TEMPERATURE • -40°F +150°F
(MHz) @ 22 Vdc 0 30 Vdc 0 25.5 Vdc 0 25.5 Vdc 0 25 Vdc

30.00 — (3.7) — (3.4) 3.6 (3.4) - (3.9)

32.00 — (3.7) — (3.5) 3.6 (3.5) — (3.9)

34.00 — (3.7) — (3 .4 ) 3.6 (3.4) — (3.8)

36.00 — (5.7) - (5.2) 5 (5.3) — (5.9)

38.00 - (3.8) — (3.6) 3.8 (3.6) - (4)

40.00 — (3.5) — ( 3 .2)  3 . 5  ( 3 . 2 )  - (3.7)

42.00 — (3.5) — (3.2) - 3.8 (3.2) — (3.7)

44.00 — (3.5) — (3.2) 3.6 (3 .2)  NO DATA — (3.7)

46.00 - (3.2) - (3.1) 3.4 (3.1) RECORDED - (3.6)

48.00 - (3) - (2.9) 3.2 (2.9) - (3.3)

50.00 - (2.9) - (2.7) 3 (2.6) - (3.2)

52.00 - (2.95) - (2.6) 2.8 (2.6) - (3.1)

52.95 — - — (2.6) 2.9 (2.7) — (3.1)

53.00 - (3.4) — (3.1) 3.2 (3.2) - (3.6)

54.00 - (3.4) — (3.1) — (3.2) - (3.6)

55.00 — - - — 3.3 - — —

56.00 - (3.3) — (3) — (3.1) — (3.5)

57.00 — - — — 3.2 — — —

58.00 — (3.3) — (3) — (3.1) - (3.5)

59.00 - - - - 3.2 - - -

60.00 — (3.2) — (2.95) — (3) ~

. 

- (3.4)1

61.00 — - - - 3.2 - - -

I
- - - V ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TA~3L E 6, LOW O~JTPUT POWER, RT- 524, SET ~3 (CONT I~WE D)

ECO M DA TA , ( CC ’r J TR.ACTO P DAT A) [ITS
FR E0UE ’~0Y

V (,
~
, )  ROO~.1 TEMPERATURE — 

-40 °F -~1EJ °F

+ 
C. 22 VL~C 30 -~dc ~ 25. 0 Vdc ~ 25.~ ‘-.“~c Th~

62.10 — ~3 . 2 )  — (2.9) - (2.3) — (3 . 4) -

63 .00 — - - - 3.1 — - -

64 .30 — 

~~.1) 
— (2 .~ 5) — (2.9) — ( 2 . 4 )

65 .OC — — - — 3 — - -

- (3) - (2.3) - (2.8) ~C. DATA - (3 . 2 )

67.OC - - - - 2.9 - RECORt)ED - -
68.Oe - (3) - ( 2 . 8 )  — (2.~) 

- (3.3)

69.00 - - - - 2.9 - - -

1 
70.00 - (3.1) - (2.8) - (2.6) - (3.3)

71.00 — - — - 2.2 - - -
72.00 - (3 .2 ) - (2. 9) - (2.9) 

- 
- (3.3)

73.00 - — - - 2.9 • - -

74.0” - (1.1) 1 — ( . .
~~~~

) — 
~~~~~~~~~~~~~ 

— (3.3)

75.00 - - - - 2.8 - - -

75.95 - (3.1) — (2.85) 2.9 (2.9) 
V

20 

, ----- —~~—-



TABLE 7

SPURIOUS EMISSIONS TEST , SET #1 RT-524

SPECIFICATION ITEM 3.5.3

f0 
= 34.5 MHz f0 

= 46 MHz

Receive Freg. dB of Quieting Receive Freg. dB of Quieting

34.35 13.5 46 21

34.4 18 46.05 11

34.45 18 46.1 10

34. 5 26 46.25 12

V

. 

3~.55 18.5 
- 

69 16

34.6 17.5

34.65 14 
-

56.5 19.5

f0 57.5 MHz f0 
= 69 MHz

Receive Freg. dB of Quieting Receive Freg. dB of Quieting

57.4 11 66.5 25.5

57.45 20 68.5 11.5

57.5 25 69 43

57.55 20 69.25 12

57.6 15 72.15 33

57.65 12 73.65 28

60.1 18 - 74.75 23 
~~~ ---~~~ .~~~~ 

J
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TABLE 8

H ARr-1ONIC S

CON T!~ACTO P L IAT A

H. P .
V 

- 
30 ~ TRAP 

~PECTRU~
TEST I T E . .  ANALYZER

SET ~1

= 30 ~1Hz 2nd harmonic c1owr~ 9C dB from the carrier

3rd harTionic dc~m OE dB from the carrior

F
~ 

= 55 “Hz 2nd harmon ic down ~O dB fror’ the carr iEr

3rd harmon ic down 00 dP. from th~ carrior

SET #2

= 30 MHz 2nd harmonic down 90 dB from the carrier

3rd harmonic down 86 dB from the carrier

SET #3

F0 
= 30 MHz 2nd harmonic down 90 dB from the carri~r

3rd harmonic down 90 dB from the carrier

• 
F = 55 MHz 2nd harmonic down 90 dB from the carrier

3rd harmonic down 9i.~ dB from the car r ie r

22 

•~ V~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ V V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



TABLE 9

TRANSMITTER INTERMODULAT ION

ECOM DATA (CONTRACTOR DATA)

SET NUMBE R FREQUE NCY - NF dB BELOW REF.

#1 , RT-524 0 42 MHz -53 dBm 23 (20)
0 38 MHz -76 dBm

#2 , RT-246 0 42 MHz -53 dBm

@ 38 MHz -78.5 dBm 
25.5 (19)

V 

#3, RT—524 0 42 MHz -53 dBm

V ~ 38 MHz -79.5 dBm 
26.5 (20)

Unit under test transmi tting 0 40 MHz
interfering unit transmi tting @ 42 MHz
3rd Order product @ 38 MHz

See F igures ll a ,llb , and l ic for the results obtained with the
spectrum analyzer.

23
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TABLE 10

CURRENT !NPUT (AMPS)

ROOM TEMPERATURE, HIGH POWER (~O 
FAN)

_____ 
ECO~ OATA (C3~T~~C~0P DATA )

F~E~-LE~C~ SET ~1 SET ~2 SET ~3
~Hz RT-524 P.T-24C RT-524

0 25 Vdc e 25 Vdc ~
. 25 Vdc

30 5.0 (7.2) F.7 (7) 7.~ ( 7 . 5)

32 6.5 (6.8) 5.0 (7) I 6.7 (6.5)

34 6 (6) 5.7 (6 .4) 7.4

36 6 (6) 6.3 (6.0) 7.7 (7.~ )

36 ~.7 (6.6) 6.3 (6.~ ) 7~~ ( 7 .5 )

40 5.9 (6.1) 6.3 (6.5) 7.4 (7)

42 5.8 (5.8) 6.3~ 
(p .1) - 3. 4 (6.0 )

44 5.4 (6.4) 6.7 (6) 8.1 (7.2)

46 7.9 (7.9) 6.5 (6.2) 8 ( 8 .2 )

48 7.9 (7) 6.1 (8) 8 (3.2)

50 7.6 (6.8) 5.8 (7.7) 6.5 (6.3)

52 6.3 (6.2 ) 5.8 (6.4) ~ 6.8 (6.8 )

52.95 6.4 (6 .3) 6.05 (6.2) 7.3 (7.3)

53 7.2 (7) 5.65 (5.9) 7.3 (7.3)

• 54 — (7.5) — (6) — (7)

55 6.6 - 5.7 - 6.5 -

56 — (7.2) — (6) — (6.2)

57 6.2 — 5.6 — 5.7 —

58 - (6.6) - (6) — (5.6)

5g.. ~~~~~~~~~~~~~~~~~~~~~~~~ 
- - 

- 

-
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TABLE 10 (Continued)

CURRENT INPUT (AMPS)

ROOM TEMPERATURE, HIGH POWER (NO FAN)

ECOM DATA (CONTRACTOR DATA) 
___________________

FREQUENCY SET #1 SET #2 SET #3
MHz RT-524 RT—246 RT-524

_______________ 
@ 25 Vdc @ 25 Vdc @ 25 Vdc

60 — (5.~ ) — (6) - (5.5)

61 5.2 — 5.8 — 5.1 -

62 - (6) - (6) - (5.26)

63 5.2 - 5.85 - 5.1 -

64 — (5.9 - (6) - (5.6)

5.8 

(5.9) (5) V

67 5.5 — 5.8 - 5.6 -

68 - (6.4) - (5.8) - (6.3)

69 6 — 5.6 - 5.9 -

70 — (6.4) - 

~~~~ - (6.2)

71 6.2 — 5.5 — 6.1 —

72 - (6.5) - (5.4) - (6)

73 6.4 — 5.5 - 6.2 -
74 — (6.5) - (5.5) - (5.8)

b.2 — 5.8 — 5.8 —
75.95 6 (6.4) 5.5 (5.8) 5.8 (5.7)

25 
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ENVIRONMENTAL
CHAMBER

TRANSMITTER HP 4344
UNDER 

+~~ ;ee~~Atten 
— 

METER

[~OLT 1 DC POWER
[METER j [~~PPLY

FIGURE 1

TEST SET UP FOR POWER OUTPUT
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_______________ V -~~~~~~~~
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FIGURE 2 V

TEST SET LiP FOR SPURIOUS RESPONSE SPECIFICATION ITEM PARAGRAPH 3.5.3
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______________  

GR ATTENUATION ~~ dB7
TRA NSMITTER 40W 

_____ ~ATTE N
UNDER _________________

TEST 40 MHz APPROX. 
____60 dB 42 MHz

I I
NF NOISE & FIELD SPECTRUM
105 INTENSITY ANA YZMETER R

FIGURE 10

TRANSMITTER INTERMOD ULAT ION SPECIFICATION ITEM PARAGRAPH 3.5. 6
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APPENDIX A

TEST EQUIPMENT

EQUIPMENT TYPE USED IN TEST CALIBRATION DATE

— LAMBDA LE 103 All tests Not Required
Regulated Power Supply l I
SN C22375

V Hewlett Packard All tests June 1976
34768 Digital Volt
Meter
SN 1605AO0498

20 dB Spurious Response User Calibrated
Attenuator

Transmitter
Intermodulatlon

10 dB Power Output User Calibrated
Attenuator

Spurious Response I

Hewlett Packard Spurious Response User Calibrated
355D Attenuator
SN 219-00133 NoIse Floor and

Harmonic Output

Hewlett Packard Noise Floor and June 1976
355A Attenuator Harmonic Output
SN none

Hewlett Packard Power Output Tests Janua ry 1976
434A Power Meter
SN 001-00414

AN/PRC-77 Spurious Emissions Not Required
FM Transceiver
SN 7217

— 
I 
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APPENDIX A, TEST EQUIPMENT (Continued)

EQUIPMENT TYPE USED IN TEST CALIB RATION DATE

Hewl ett Pac kard Spurious Emiss ions February 1976
403B AC Voltmeter
SN 523-04105

Merrimac (4 each) Noise Floor User Cal ibrated
QHP— 1—5316 H 

V

Quatrator Phase Splitter armonics
Intermodula tion

ANAREN AM-lOl Noise Floor User Calibrated
RF Amplifier

Hewlett Packard Noise Floor August 1976
8553L Spectrum Analyzer
SN 902—00507 armonics

Intermodula tion

Hewlett Packard Noise Floor August 1976
8544L Spectrum Analyzer
SN 991-02933 Harmonics

Empire NF—105 Noise Intermodulatlon October 1975
& Field Intensity Meter
SN 736

General Radio 874—GA Intermodulation User Calibrated
Variable Tee Attenuator

DC Polyranger Model C2 DC input current January 1976
Amp Meter
Sensitive Research
Instrument Corp

40 HISA-PM-86-77
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